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(54) OSCILLATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oscillation circuit which 
suppresses production of noise and fits to CMOS-LSI containing a 
highly precise analog circuit which is not easily affected by power noise 
and the like. 

SOLUTION: The output of a transformer conductance circuit 3A having 
a high inversion gain against input voltage and outputting current with a 
prescribed conversion coefficient is supplied to the input of an amplifier 
circuit 1 A having the inversion gain smaller than that of the transformer 
conductance circuit 3A against the input voltage. The output of the 
amplifier circuit 1A is inputted to an amplifier circuit 2A having similar 
constitution as the amplifier circuit 1A. The output of the amplifier 
circuit 2A is supplied to the input of the transformer conductance circuit 
3A and is subordinately connected in a loop form. Oscillation output is 
obtained from the transformer conductance circuit 3A and the 
production of self-noise is suppressed. Then, the whole circuit 
containing the analog circuit which is not easily affected by power noise 
and the like is constituted of CMOS-LSI. 
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(57) [gfa] 

O S - L S I CC® L/c^}M[iIgg^S«T€>o 

^*>XlsIB83A(DlB**A*«BE5cS*L/r h^>^ 
3 > * >X@K 3 AOJRRy > cfc 0 /J»3 ORE*' 
-f>*^or>^BjSl AOA*CCflt|&L k 7>^HS 

ACCA^U T>y'Mm2 ACDffl^^r h7>X3>^ 
* > 3 A <DK~h fcfittft 0 r ;u- ^CcfSIRSsn L 
h^>^n>y^^>X|§||K3A^6«Stli**S 

< ^T^n yBB*$tf±»©|pIgS*CMO S - L 




A^mE&CjftbTtefrfB h n > y * ^ >x05gc7) 
8JiB;l/- ^±<D fTSE h ^ > X a > # * $ > x 0B i Bu IB 

±©tt«©fiair a*«#<t *r * c t t 

t»3KB3 ] Ifl3Bh^>X:a>#**>*HBttlffl 
^WEK^CCjgiKU ^(Dy- h*A#S&^<tU 
SStSU WfBT>^|g8S«HulBm^*F^>^X^<b 

i£<D|fcSI[gIB 0 

[8M3S4 ] H«iBh7>X=i>y^^>^[pIB*«0E 

friar > :/iiiffi£*j£*r s^jws&jh h ^ > * tcss-r 
£ c t znmt-rzzmm 3 KiattoifcjsigiB. 

] BylBJU-y±CDBuiBh^>xn>^^^ 
>*@Bra:lfiT*0. huIB;u- :/_h<D ffi IB T>7'®$§ 

(Dltitl^^C « n > f 8 >1f 5 tlT 0 > £ C £ ^t^f® 
i-r^i»^S3 ccSBtto&iHaft. 

r C » S C i <h T 4S»3fcH 3 CCSBtt<D%£gft. 

A*«Etc»ur«friBy>r><5:Eiea<DSRy-Y>* 



(2) 1 1 - 1 7 7 3 4 1 

2 

W8B h "y > ^ 3 > # 9 Z > *HB t But BT > ^IslK* ;U 
^±cDfilB h^>X^>^^^ > x[UB t mriar > 

snrc^r. MfB^-^ioffiSoffiHrtDM-^^tH^ 

i T * C £ *»« t T ££tfilp]B 0 

Bo 

C»*S9 ] BtrfBh^>xn>^^^>x[pIB«, 
1 h^>^*r«jsSL, *<Dy-*»# 

gnBSiHtw * tig cmmm<D 2 soi^a 

^*f©V-X»fJiB3E«0E»?-Cc8Jttb. *©y-h«r 
B. 

m^m\ 0] MfBh^>Xn>#*£>X[p]B£« 

m#mi 1] mib^- y'±<Dffim h^>xn>y^ 

^>x[p]B53:lffl"C^>D, mFlB>H/-y'±cDSufBr>y*lpl 

b^> miasma cc« ^ > zmwt l r & -5 c t &m 

[IS^l 2] 8tfiB;u-y*±c7)mrlBh^>xr3>^^ 
40 > # ^ ^ > W^MJTCc/c WBJIBS*IEja^-4: ct> 

4S»*5I9 «:gB«(OI6fiiai». 
[0 0 0 1 ] 

[0 00 2] 

50 -^«iaa8f<Dii*«:<fcor, ^^^^m-^teaccao/c 



(3) 



CMOS mm®ffi&¥mWl\im<D^ftZ: <fc 5 CC : 
fcoTSTl**. iCW R«^;*«#ttAH«7# 
T ^ n h*>tc&>T ^r^ST^t* 9 #HI4ir * 
o/cD, f^5r;brfcItS(CirtA/D, D/A^ 

BK^Wtf-^tfifiji^Tteg* CMOS»7ta^ 

^#<bSnr*3ft. L#>U ^Y#-7^>B i CMO 
S^a^Xtt^ra* hjS$c&£±, CMOSTOfS/ 10 

cmo s rrtP ^e-^«iffl*tf ^yfc«>©iiiKfBB»^« 

[0 00 3 ] CM0S*cJ:4 rftftHBJ ts^^m 

tum cmos ij>^K(c»et«tiK& 

Ltc ri;>y»SH»j *s*S. *©5fc*«a«SR© 
l«3OTI«tt«BHIS©--W« 1 4Hf£fimi2 6 16 2 
2 6#cciB»3tir*5 9, c©»KlllB©S#»S8P# 20 

[0004] c<dv >#§mmmzm 17(a) cc^r 

II, 12, - 1 n©-f>^-*@B£J(B#Cc 

BB I 1 . 12, - Intt il7 (b) &c^f J: 5 
CC % 4ffl©S|ftt&Sh"7>^X*M6 1-M64^6i 
J#3*VCC>S 0 F7>^^M6 2iM6 3(7)y-F?: 
|5J±S^L-CA^ST- I Nil, h7>^X^M6 2 i*30 

f o s c = 1/ (Nt d) 
ifr£ 0 h7>^^M6HD^-HEVt2ih7 

>^^M6 4©y-nEvt cneomsj* 
*h7>^x^«n5iS^it^o -f>^-*H 

B(DJgK«FCCh^>^^M6 4 3SP6M6 1 

fkS-etitf. *-f>^-*lslBI 1. 12, -InfCfa 
[0008] C <D <fc 5 CCSROaBH^m^^fc-r *> t S 40 

{fc-r^cor, (l) *«cj:D»««ift»<>*{b-S-«ci 
mjffi^x< o . «9$m t d *«< rti«««ja 

[0 00 9 ] [s&isUfth. w«-*llBKJ:iy > 
^asbbk*. r^py^ar^janocMOS ls i 

R«cSBB»*K«L*-ri>. so 



«fBB^P 1 1 - 1 7 7 3 4 1 

4 

c M 6 3 © K U -f >H±«:««ly r ffl^^O UTilt 
tS/c, h7>^^M640h*l/^><bF7>^ 
X£M6 3©V-X, h7>>?X^M6 20V-^i h 
7>^^M6 1© KU^>€r-etl*nS*t-r*i<bfc 
CC, h^>^X#M6 4(DFW>*m«^CCjg^ 

[0 00 5 ] CC-C, h7>^^M6 1tM6 2»N 
^tV^^MOStMl, h^>^*£M6 3 £M6 

0581 1. 12,-1 n©h7>^^M6 lfcitfM 

[0006] coy>y»jg@Bcctei*r, 

5riB©h7>^^M6 1, M6 2(Di<bF7>^ 
&^>^-£[!3gI 1. 12, -IntC^U^i 1 

[0007] z<D£5tmmm / ?<Dm$mLiz* 

-*I§IB I 1 . 12,-1 n©AW#lffl©K(E©iIiiB* 
IHJ-Cifc*S. -Y^-fHBlffl^ftiOOilB^IH^t 

dir*iiaija«»f o s c». 
- ( 1 ) 

2. i^y>fXf©i^«^*n>/^^^- (ft 

Ut GN D IBKl^ft 0 A£ tc«5fcA*«Eft£. 

imazlrz. LS I tfr^a *HB**tf»^ 
1E^117 ><D*ii -f > tr - x^SStci £ 

iB^ 6 titter . 

[ooi i ] «cc. »«m**r^oye#«Mrf5i6 
^afflaBi^rs^v^-^BBottJBtt. wh- 



5 

[0012] ^^^BKfcttJftWa^-r S*fB 

LS I &7 : VZ)l>M1&Z^t*m&. tV>Z)\;W3&± 

>^&tft^-Y>Cci!l£ 0 cttWLbiBLftufcMc. 
*E#«iR^ -/ XDftSW > fcT- #>x$M*«Ric J: & 
HOiiOCittaw 6 tittle 

ffiy-fX4ft*K h;H«**3l&<fcS*4c 20 

4fic&:&. i*6Ccte, »;>^ISfiH»*«JiSr*-f >^ 

&#rffi^ ^m^/G ND7 -f >(C^^^^«E«A 
[0 0 14] 

[»9!3WJII«UJ:5tr*«ll] ±IB l/cSf*OCMO 

rasa** o , ^c^maor^ a yft^fi^s^c m 
os-ls uc^s^ingg^Si^nrc^Co 

[0 0 1 5 ] COSIIBOBffJtt, §60/>fX(DM?: 

smsor^p^niss^tfCMos-Ls iicssLfcis 

[0016] 

^^>X@!B(b, A^SEK^OTttfiJfBh^xa 
>#*?2>X®9&<Dmtyj ><£ 0 Bfo 4/hS 
y-f>ftW-rsr>^BK4**JSRH*4U. itutBF^ 
>xn>y^^>^HB4HUiBr>^HI8*^--^ r «etc 

h^>Xn>^^^>^H8S4iriar>^BK4CD«l« 

ta^ft^ 4 -r 4 c 4 t -r * „ 

[0017] CO<fc 5tt«fl»*OftfWJttHIS4 L 

r, mriBh^>^^>^^^>^BK«if@<o^^m so 



«p»¥ 1 1 - 1 7 7 3 4 1 
6 

ibt >^H»tt«riB«w»* h ^>^x^4[5i ommm 

CD 2 fflomif JH F ^ > X £ T> U A*ffJ©W I? 

4u F4 Fu>r>»*n^nsi^©^«E4!S 

[0 0 1 8 ] ±fBU/c^mg8-C«, h7>X3>^^ 

* > xHK***r h7>^^ ksmv* 

> ; X^^S-r^^Wrxm^4C7)J:b^:— ®C^^oo k ^ 

[ o o i 9 ] */c, i ztcomhAjjm+t i Kt<ommm 
*«u *«iA**EEcc»urwft*^»«r«*ffl 

F^>X:n>#^£>XBB4, l*ftDM»A^ 

r »fnay >r > 4 musosfs^ w > « sr>^@ 

B4*fltJ5Kg*4U iiuf2F^>x:3>#**>xBB 
4 S5f BT > :?*BB* ^ - ?TOc«i&gtt LtMLfcfe 
cdt&D. ;I/-^±©SifflE F^>Xrj>y^£>xBiiS 
4HJIBT>^B4<D«I«3«±<0^»fflr*9, A*- 

teg rcDft-^ at&M# 4 r * c 4 * 4 r & • 
[0 0 2 0 ] co<fc^tt«fi»*©a*WJttiaB4Lr 

«\ H(rgeF-7>x^>^^^vxiii5tti*KD«f?ja* 

CcJg^U -ecD^-F^A^S^->Pt4L, *©Kl/-f> 

l , buibt > 7iie»flire*ffjttA f ^ 
z t m cwwm<D 2 M<Dm^^ f ^ zxmrs* 

Is. A*WJ©«»^*F^>^X^»(DV-X««!fIBS 
F u >T > * ffi#fflJ©«SW5&S F 7 > x dr *t<D y - x (c 

[0 02 1 ] CO^SBBTii. F7>73>^^> 
X@ffi^«fiR-r F 9 >^X 5r>EttC8S-r^-Y T 

X^^tC«T^^^TX«K4(DJ:b J g:--SK:«%oo-€-<D 
«8fcffi*^it & *R«rSW ^ C 4 CC <fc K) ZkMfflmfLZm 

[0 0 2 2 ] ±fBlyfc&*SCC cfc 0, *rt54^4•(DsR 



(5) 

7 

£ttc>. *fc, ?^&«&ra*BE<hH«Bffitt£i«'? 

&vmmmwsjxTmhni&mmfcVvz- (fits 

i«»fl[©7 yiRSStoCMO S - L S IJCS 
[0 0 2 3 ] 

^r. Hffi*#JHLft^6B»ffl«cBl?ar4. Hltt, C 10 
©«9J©SI 1 ©IBMi©JB»CC'oc»r«i9Br ifcabOHB 
flte8Hr*s. ccE»«lka)]i»B»«aHKi. 2, -N 
*3«±©*»ffl£U Cft6*J»<CM£ttU * 

So 

[0 0 2 4] CCT\ TOS^h7>X3>^^^f> 20 

*@B©«tett % ws.Kti. isffl^o, 
j w > e- # >*©ta&Affl;&ra©wi*' w 

So */c. »J&g*#T>:7l§|g8©t§£&;J:, HffiA^, 

o. i-i otvcoffim) <DWLm<Dh<D&mi<>Zo -r* 

[0 02 5 ] C ©J: 5 &NMB9IHCTB 1 ©HB*«fli 

6, Mr«esfeW&cfi!®a (18 0° ©flttaia 

[0 02 6]»C, c©;i/-:7*3£»W&c#*££, S 

mvmm^oi 8 o' tcatu s^tciatB^ 40 

18 0° ^-^{*jE»attt4 Q Attft^iK 

# 4 ;U-y-i«(<DfirtBInI0^3 6 0° <t&SH«»*C*5 

[0027]Hl*»«t*S*©5^ 7>^iBt 

»r*(,»y-r>*»o<or. ^{gifi«h^>xn>^ 



«fB¥- 1 1 - 1 7 7 3 4 1 
8 

[0028] a 1 rtt±TAW;WKlK©B*«: 

©^-^±«cAai*#*S»OB««:*S &©£^ojf 

r&£ 0 c©||Sfc©0Src«, fr-yzffif&T 

SS*@»©^fe©ABi*H^S(S©B«K:*SfcOA: 

©«te> 1.2. -N<Z>«fl»**3SiL, «§J&S^ 
1. 2£7>:/@Kl A£7>:/@K2A<LU »JS5EB 
^3 £ h 7>X3>^^3r>XH]jS3 A<bl, C*l6£ 

[0 03 0 ] 7>^§B1 A, 2AOfflMr*^Bi 

^^t»ML/c^t-K^7 2 lrSBM 
EBT& 0 AaUUA»£C^6KtIi0r6AC^ c©w 
T i J h 5 > X n > # ^ £ > 3 A ©tti;f)£§© A 

mBcc»r>^@i»i A©A*ss«<DaF*sa 

CP ltftf <. 

[0 0 3 1 ] C(D^»cSfflLTl^ h^>*n># 
^^>^@IB<DEIBW*BI3CC. T>?1II3&©[i]KWI£ 

04(c^ti-en^-r o 

[0 03 2 ] h^>xn>^£>X[I]&8^ 0 3 CD J: 

JftU y-hZAJj£L. KU-<>{c««aaVddJ:0 
3£«iffiIo*«l&U CCfcffi^ffl^LT^*. CCD 

<t 9 a@K»ii:iftoAU*«Ftt<h urtttf t>KIS$w > 

[0 03 3 ] B4©<fc^CCMOS 
^X5?M2. M3tMl, F7>^^M2(DV-X 

*M2©y-hif^xw/L©¥*«-r**s. ^t-PbI 

y-T 1 8W*©i*t*1f 1 tffc7)«Gffl ( 0 . 3 - 3 = - 

lOdB-lOdB) ri^fi6n^u 0 

[0 034]fct, ^>tth7>^3>^^>^ 

HB©y -r ><=t 0 «a^cc/hs aacctt 0 . mmoxm 



(6) 



1 1 - 1 7 7 3 4 1 



10 



10 



x, SS£*W>* r — i j turw, 

[0 0 3 5 ] C©J:5aHI8*«fl»5R<!:L/fcH2©H 

m^tc&t<DB&vtemmmmxi ( z5 i '{y& r- i j * 

or a ' CD-c^ hJbt^^ a a«»3^W< tt*±ffi*B# 

an*&«>. 4 5° iine^^^ji^tc^c^r^bcD^ 

T > ?*0ID5§ 1 A <h 2 A . 3>f>fCl<!:C2i^ 
-tn^n^L/l^TSi. A^B&B^CODtiffianra 

mL<tez>tcsb, B«=rc4 5° ansjajfi»tc*jiiT 
c^rfeb ' ( = -b) cc*tur4 5° an, 0* 

Oc^^h^iAj:^, h^>XrJ>^^^>X[pIK3 
AOffl^j -Y > fcT- &*T > ^HB 1 A 2 A GtJt 
a^CC^:#C*o «iLKl 0 0 Of&iC^^SrST** 
f o s c = gm/ (2 tcC) 

[0 037] 06«, S3CDH ^>^^>^^^?>^Ip1 
$&t M 4 CDT > ^lailS^H 2 L r JfflRCMR^f U ^ 

MOS*^«±rR-il5«-R|--1f-fX'C*0 fc PMO 
S*W*rH-»«-H-1f-fXr**i-r*. 02 
CDT>^*IhIB1 A«h7>^^Ml 1 £M1 2T\ T 
>^@8S2 A«h7>^X^Ml 3iMl 
Xz3>^^7^>X[pI3S3 Ateh^>^X£M 1 5 i^-n 
^MTXtSlSi© h 7>^^^?M 1 6iM17i 

I d = k (Vg s -V t h) 2 
tmt>Zti& Ml 1— Ml 4CDSb^>> > X 

gm=5 I d/«Vg s=2^/ (k T c 1) 

£mt>-?c±&~eZ2><D-c. cm (2) ccKAUr. * * [»2] 



*6 0 ^ncC*fLA*oaF*§*CP 1 «C 1 iC2%» 
U 9 0° inr7U©a^^ h^CCg?4o Ttzt>*>. T 

^»©{a*aa o^36o° <t & -ciEwacctt o . c 

f o sc», 7>y'M$&<D h7>^X^M2 £M3<D h 
7>X^>^^>^^gm (M2 £M3<D h^>Xn 
>^^^>X^fllO il, n>^>1fC 1 iC2CD 
SS<B£C (C1=C2) 



20 



- (2) 

*@fgfc:S*gmSU c l^JfOilUr, h7>^X^M2 
0iM2 1 ir^S«H5taLr»6hS«E*VB 
1 £ Lth7>^^Ml 2 iM 1 A<D>T- hCC-^X. 

[0 03 8] CO<t^5Cttl« k h7>^X^M16i 
Ml 7TSf&l/tC^ F7>X3>^^ >^@8§3 A 
©F7>^X^M1 5co>'^-YT^miSiT>^IelSSl 

A. 2 A© F 7 >>>X 1 1 -M 1 4©^'>f 

[003 9]Sot, HtOSi^-^iflffSA, 

B, CCD&^- F©»f¥SEE»^r«U< &£. 
Ml l-M14©h7^X^FUY>«ifi^, 

- (3) 

★ [SI ] 



f o s c =^ (klcl)/ UC) 



(4) 



(5) 



[0 04 0 ] coiljSfiWrttasaOB* 5 *^:©®*!*^ 
oottA^r*^^, cc^-ft- KTSB*JlHL/r 
l>£/c#-e<D}Mifite0. 5VfcTPT?*9, se*o-<>^ 

y -f XjWR* J: 5 fc C <!: fcfto. B * <fc C 



^>xtCct-priinii^i^/cO, smwKijRiy^ 

ws^^>cc*o^;ux-/^X3W*ur^^^ 

s - L s I ccflg^«*S«:WS9r«>s. 
[004 2]i7^ C<D§m<om 1 ©HJfiCDJBJBW: J: 

a. c©*»«r», 1.2. -N©*«B**5fe®3i 



n 

[0 04 3 ] -r&*>%. 1 B-3 BCD h^>Xr3>^^ 

@3§3B^e>^0WUrC^ o SF7>X3>^^^> 
B-3 Bte, 5tO^^|cD^iPlfilCCS3^ 

b. 3bcdui^^c«, -e*veft7 1 ti 2<d#j*~ 
^>^>imttw&i^ fnfnf4§icp 2 <tc 

P3W< 0 h^>X:3>^£>X0Bl B<Dffl;bS 
(C«, tF^fiCP2iCP3<fcO^-r^<f:^^^a 
<B£f#o:3>r>ifC3£ttttTt>£ 0 
[0 0 44] I2 8<D^ h;l/£Jf§l>T, S*£>A,££$a 
^C^M«j^#^-S e h^>xn>^^^>xH5§2 
B^jiofc^iOB^ri^A^CDff^^ h;l/aCDSK 

>^0SS2 B(7)a^^>f-^>XitF^SCP2 i 
f o s c = r 0/ (2 7tC p ) 

LtcmicommcDBMtmmic, mm^mi 1, 12, 

-1 N£3JiLLO^$rt!cbU cn6^]B#CC^SSM 
£/c. ^S^^glSti3J^±(Z)^flr, &®<D 

ffif&^mte h 5 > x > £ > * 03§^ r > ^©SS© 
mi 1. 12, -inh mmxt>mhmt><D4^m 

wzyxmmzmmnKAJi, mMmi&mtix$>K>. 

M \ T ft *> ^ SifcH tamjE K*t 1/ r « 

[0 04 8 ] C<D<fc^tt*SHaR«:rH9cr>lH«8**Ji!t 

mvtmwttottcnm® u so 0 



(7) WBB^ 1 1 - 1 7 7 3 4 1 

12 

45° B h;l/#b<tft£«fc5&Ji 

«»%*iL4. C^JB^ilUG^ftCDr, 

h;l/&£b<S>Sf£b ' it*tL4 5° jlftT, cOJ:^ 
n>7 r >^C3CDSSffl^^«CP2^C 

BSJ©BttiBj&*>Cjfi tetter o <fc**t>. B«^C«£"C 

10 otW^O' iin^o c&Lvm^zhfr 

JWtttr«ir*c4K:tts. co«^©»«H«sRf 

o s cte, h^>Xn>y^^>^[HK(DtH^-Y>t*- 
#>X£ro<LU aF*S«C P 2 £ C P 3 (DgM^r 
Cp (CP 1 <fcCP2©§«ffifcMJLlO <bT*<fc, 

*20 

- (6) 

*u i ^Bf^watt*An»Ar^-^ttR:is*r 
i-r^cir, ia*fflSB*ttiurttSiittA*iS« 

[0 04 9 ] JJ«C % C©i&t6^-^*Sa«WCC#ASi 
«JSS*1 1, 12, ^1N». *<Dttijjffi*(D<{>t: 

<torja»»^i«<*4cconr(4ffi^iitit&«>^o fit 

or. 3K<Dt§£\ *«OffifHii*i©»Bl^ 1 8 0 ' t 

rxzmmiLifiUfrrZo commmxwi-y-mxm. 

ifcm<Dl8 0° 0C*fU SZtCtiLftifil 8 0° @£<Z) 

m<omm*)ft3 6 o ft ift^^&^c^c^r, 

40 tCft^o 

[0 05 0 ]«fiW3R©9%, r>^HBTtt^-f>» 
0B*Ati4<t5Cc«JsS-r*. *fctt4t*r>^18 

[0 0 5 1 ] H9CD«fiSr«. *rAUi** s SI£OHl» 



(8) 

13 

»XLxi>mmmt Lxomm^^r^xomMh 

So C 11, 12, ^1N©««BB**3 

gii, Miiii, i 2*r>^@»i i Ai7> 

^@3§12A<hL, mtfmmi 3*h : 7>Xzt>?9Z 10 
>X[p13S1 3 AiU cn6*K*t»l»L. h7>^3 
>#^£>X[IIKl 3 A©tttfj£, 7>^1B1 1 A<D 

[0 0 5 3 ] T>^(il5§l 1 A, 12A<D^-ft^ft(DW 

;Wffir&&BB ' <hcc ' a^pa^^>7 :r >^c 

1 liC12 4S»t4, h^>Xn>#*£>X[nI&§ 
13A©(B«t a*WCca6J(HR|»L*iy-f*- f^t 

1 0 lTttMMHH-S. JMffi*l*£C*>6BWfflLT 

AOffi*S©AA ' *>6K0fflLri^. SfcAA ' 20 
jSfcttn^^lfttfrwftt^r^^HB 1 1 ACDA^J 
SSf?(DaF£§*C P4iCP5W<. 
[0 0541011, H12tt, BIO ©IIJSffilrflejB 
T£ h^>xn>#^#>*[nl& 1 3 Air>^'HIlSl 

2 a, i 3 Aom»wmmttc-Di>xmw?z>tc#><D 

M3&MX$>Z> 0 
[0 0 5 5 ] h^>X3>#*£>;*IIIKkJ:, mi 1(0 
ESKIMOS h7>^^M3 1 <tM3 2 £*C«j£U 
^V-X^gil, y-f^SHttAAiSTiL, 

Fu-f >s*&c«*n€ e n««j: d i o ^r-en^n 30 

©<fc5ftiai8«it*©ra«A*«E«:S*Lrrtt, Hfc>K 

[0 0 5 6 ] r>^@BSt3:H 1 2<Dj:5CCMOS 
^X^M3 3-M3 6tMl, t^>^X£M3 3 <t 
M3 40V^*8»l t h^HftA^ia^i 
U FW>tt h^>^X£M3 5tM3 6<E>y->UC 

^M3 5iM3 6©y-h^W7XlEVBfC, Kb 

hit-YXW/LCC^t-rS h^>>^£M3 3, M34(D 

lif|(?)^m^fij(DEI (0. 3-3 = -10dB 
-1 OdB) ri^^e>^cC0 0 CCDMX'teb'y^is 
X£M3 3-M3 6 (D^^X^r^TlHj Die L/T, jS***? 

©Kffly-r >* r- 1 j , M»>y^>£ r 1 j <lutc> 
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[0 05 7] C©J:9ttHK*fltfiJES*<!:U/ciai 0© 

»3&sK<«cSitttB3WiS*i>&«>, 4 5° SIft*<fc5ftja 
2A%mMLtcCC ' gLXte. T >y'M$& 1 1 A t 1 2 

a, n>^>if c i i tc i 2 i^n-en^u^i-r 
aa '-bb ' 6bb ' -cc commtum 
u<ft*/t», BB'*t4 5 4 ansjs«»cc*$c»r 

tt, CC'^Tib' (=~b) K#UT4 5° Mti, 

[0 0 5 8 ] h^>Xn>^^7^>X[p|gg 1 3 ACDttit} 
J>V-#ZsMZ. T>?m$&\ 1 A^l 2 ACCjt^H 

johca^^o m«iooofiii^wsr*5. * 
*ut*tu aa ' mctt<*m£Mmz. tr£§scP4 

<t C P 5 O^T* 0 % n >f r >1^C 114C12 

pFi-rsi-tic^i^cDixi ofia-c^So cn 

AA' j£<DB$j£&ttB B ' ,£^C C ' ,£$tJfc-< 1 0 
0fgfIffA#(,>£l> 5 C BB'^CC* 

commAb" mizmmsixuAA m *«9o° ^< 

jm^CiCCtt*. iot, AA'^JK^h;k(DS 
Igc'CCfcfU 9 0° ^TTcOa^ h;UC£|&C<J: 

>T>v<Dmx®:£ zmmmcjz o ets^ 4 5 0 

EISJ:^^ja^^--^f*<D{4tlB0^3 6 0° £ 
ttorjEfMWcfcg, cvmmkxmfcr&cttcts: 
& a com&vftmmmcf o s cit r^ymm f 

7>'^^M3 3-M36CDh7>Xn>^>7^>X^ 
&m (M3 3-M3 6©h7>X3>^^>^(ifL 
CO il, n>^>1fC 1 1 <hC 1 2<DSfiffi£C (C 

1 uci 2(D««<itt^bio <t-rsi, ^0 

(2) airacscr*to-rci3&Jr**. 

[ 0 0 6 0 ] m 1 0 ©£M«®©#^@f8<E>»£ 4 ^> 5 

latB*- F-W4«iLri*tt6<fcCs F**A 
&»^«GND UfcA A ' BB ' 

cD^^mE, cc'(D?ME^n{m^ 0 1 1- 

cc 'jarfc-tfn. a a ' &x CP 4 //c p 5 v <fc& 
s. L^fc. *flfflBR©a*-f >e-y>x*> 

0». S^^T, HtHli-^JC*f-r-5B$S»»BB ' 
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-ifp, CC ' >&T6t2t3MfU. AA'^Ai^o 
[0 06 1 1 B1 OCD i ;>^«<D;l/-^r«, AA ' 

P4tCP5*stttB1««SiP«il/ri»*. HW^-^i 

n«^>f r >ifc i iici 2 zgrntotKom^mic x 

[0 0 6 2 1^1 l©h-7>X:3>#**>;*@K£H 

i 2 or > ^088*01 otcaflaum^iRT-u^u 
i^NMos^^riHj— ^ • H— fr-f 

PMOSS^mi5|-M • PI— 9* >fXr*4it 

[0 06 3] 11 0<DT>y'Mffil \ AUVy^is** 
M4 1-M44t, T>^[algg 1 2Atth7>^^M 
45-M48t 4 h^>Xrr>^^^>XHI5Sl 3A&2 

h7>^^M49, M5 Oifn^Vr^tl)!* 
IOh7>^^M51iM53, h7>^X^M52 

iM5 4it«-r^ 0 r>^iR^wr^« 

E^Lt, 1<D<£5&C h7>>?X^M5 5 <LM5 6£&l 

mmmotcmmcmmmMi c 2£Ur9iiu h^>^ 

JI£, ^V7XlEVB2(hirh7>^X^M4 3- 

[0 0 6 4] CO<fc^CC-rn«, h7>^^^M51i 
M5 3, h7>^^M5 2iM5 4it«K&m^ 
h^>X3>^^3?>XlH^l 3AOh^>^X£M4 
9, M5 0CD^^Vrx^^2ocr)r>^lpISScDM4 1 
~M 4 8 O^VrX^M^tf U<t^C ±&X$ 
& 0 H*©«aB^-^*«SE"r-5A. A ' v B. B\ 

[0 06 5 ] M4 l-M48©h7>^5r©F 

W>I$^ (3) jZ<D£*>lcmte2tiZ>±?Z>£. iu 

©«fc5fc»bSft, cn^ (2) a(cRAbT*«H* 
tt« (5) l£xmt>2tlZ> e CWt COfMBOflll© 

s»s©»mj:sia5«c*-rii«« < !:^<raa6c, mi 

[ 0 0 6 6 ] 1 1 4 <D|5|g5<D||(S©i6ftB*CC*jlt-5«S 
SB4H15{C^T„ C©a»KH», 114 CD A . B. 
C, ©&£<D«0*iSLfc. A«^<D«J^*SieCC, B,£ 
0WM13 5' ©isMHSi, ft9 0° ©ffiSSIfctto 
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[0 06 7] c2iS<k3f/ct*.0» 
JJg#^£ll 6CC^ 0 cntt^U7XS»I c2£, 

1 0 ^ A , 5 0 m A , 2 0 0 ju A CC^ft^ ft^/cti^ 
(DA-A ' ffl<OM«ffi©iK^*^Lft:fe(Dr k a** I c 

2= 1 0 mA<DJ#& v I c 2 -5 0 uA<Dm&> c 
rt* I c2-20 0 uA<Dm&X$>2> 0 (5 ) ^{C^L/c 

iio, mzi 1 ' 1 c2tttbmLxz<D&mm%m&$tit 
io itc^ci^Kn-s. 

[0 06 8] CCD<fc5CC, C(D»2(D|Ste©»«"C» k 
[0 06 9] 

[i®o®m&t^] 

[in z<D§zw<Dm i onsfiojB«tcoiir»eH"r ^ 

[12 ] 11 <7)-^lfeWco^T^-ra/c^<D[iIS§^ 

30 [13] 12-CJJJH6 h^>^n>^^^>X@fgO[g 
SSI. 

[14] H2rfflC^T>^HI»©ll8Bia. 

[15] 12CDS6f / F^oc^riftHJT^/c^CD-<^ h;l/ 

So 

[16] H2**-?u^urmLfc[ilKia. 

[17] c©«W©»l©3»©}K«tcJ:S«©ie»« 

[18] l7CD»f^oc^riftBj^^/ c e^<D^^ h;i/ 
!„ 

40 [19] CO*W©»2 0ie»0^«CC'OliTi(iK , rS 

[no] m9<D—nmffltc^\,>x&w-r2>tczb<D®m 
[ii i ] ii ocommmx^m-r^ b?>x^>?t> 

Klo 

[1 1 2 ] 1 1 OC!>3IJ6ff!lrffifllT&T>^@K©^<* 

wte®mmttc^xmM?z>tc&<Dmm 0 

[113] 11 0©[el!S«rmcoiirtt^T*/c2?)O--c 
50 ^h>»Ho 
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[H 1 5 3 H 1 4©088O*|R©ttfpl©CC*5^Sjai« 
[016301 4tefcW*;WTX**4^fc3l*fc£ 

[0173 «e*o«fi0iBccoc»rattwr*te«><D0i8 



1.2, -N. 11, 12.-1 N-«SES*. 1 A. 
2A. 11 A. 12A-7>7m 3A. 1B-3 
B, 1 3 A- h^>xn>^£>;*[pl8§ v 2 1. 7 
1. 7 2-^t-K^7, CP1, CP2. CP3. 
CP4. C P 5 -«F£2g», CI. C2. C3. CI 
1. C12-3>f>t. A-C. A'~C 
F. 
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